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These rules for the nomenclature of isotopically modified inorganic compounds (see Note U.)
were developed concurrently with those for isotopically modified organic compounds [la] . They replace Rule 1.32 of the TUPAC Inorganic Nomenclature Rules already published[21 and will be incorporated in the Third Edition of the Nomenclature of Inorganic Chemistry. The present rules presuppose naming of compounds in accordance with the provisions of the previously published rules supplementing and extending those guidelines in cases where it is desired to specify isotopic constitution. Note b. In these rules, the term "compound means also ions, radicals, and other species.
Isotopically modified compounds 1889 INTRODUCT ION These rules provide a general system of nomenclature for inorganic compounds whose isotopic nuclide [3] composition deviates from that which occurs in nature [4) . They are also suitable for designating individual isotopic molecular species. An isotopically modified organic residue occurring in an inorganic compound, such as an organic ligand in a coordination entity, is named according to the rules given in Section H of the Rules for the Notnenclature of Organic Chemistry[la).
There is one other general system in use for describing isotopically modified compounds.
It is based on an. extension of the principles proposed by Boughton for designating compounds containing hydrogen isotopes [5] , and, although mainly used in the index nomenclature of The Chemical Abstracts Service, it is found in the literature and in some chemical catalogs. This system, as it is used currently, is described elsewhere [6) .
The system of nomenclature for isotopically modified inorganic compounds codified in these rules provides for recognition of various types of isotopic modification, and thus was chosen over the system based on the Boughton principles.
1.1-CLASSIFICATION AND SYMEOLISM (see Note a) 1 .11-An ISOTOPICALLY UNMODIFIED COMPOUND has a macroscopic composition such that its constituent muclides are present in the proportions occurring in nature. Its formula is written in the usual manner [2] . The name of an isotopically unmodified compound does not require alteration umless it is desired to contrast the 'natural' compound to the isotopically modified compound or to emphasize its 'natural' or 'normal' character. 6 . 1205 unmodified dilodine pentaoxide 1.12-An ISOTOPICALLY MODIFIED COMPOUND has a macroscopic composition such that the isotopic ratio of nuclides for at least one element deviates measurably from that which occurs in nature. The formula and name of an isotopically modified compound is written according to the rules given in this chapter.
1.13-ISOTOPICALLY MODIFIED COMPOUNDS may be classified into the two broad categories: isotopically substituted çppounds (see 1.2) , and isotopically labeled compounds (see 1.3).
1.14-NUCLIDE SYMBOLS. The symbol for denoting a muclide in a formula or name of an isotopically modified compound consists of the atomic symbol for the element and an Arabic number in the left superscript position which indicates the mass number of the nuclidef2aJ. A metastable nuclide is indicated by adding the letter "n' to the mass number of the nuclide, e.g., l33nlXe
1.15-ATOMIC SYMBOLS. The atomic symbols used in the nuclide symbol are those given in the IIJPAC Inorganic Nomenclature Rules[2b). In the nuclide symbol, the atomic symbol is printed in Roman type, italicized atomic symbols being reserved for letter locants, as is customary in coordination[2c] and organic(lb] chemical nomenclature.
Note a. A summary of the various types of isotopic modification is given in the Appendix.
CONMISSION ON NOMENCLATURE OF INORGANIC CHEMISTRY
NOTE: For the hydrogen Isotopes, protiuin, deuterluin, and tritiun, the nuclide syubols 'H, H, and 3H, respectively, are used. The symbols D and T for 2H and H, respectively, may be used, but not when other labelling nuclides are also present because this may cause difficulties in the alphabetic ordering of the nuclide symbols in the isotopic descriptor. The symbols d and t have been and are still being used in place of 2H and 3H in manes formed according to the Boughton system (see Introduction). In no other case are lower-case letters used as atomic symbols in chemical nomenclature. Therefore, the use of d and t outside of the Boughton system is not recommended.
1.16-ORDER OF NUCLIDE SYMBOLS. When it is necessary to cite different nuclides at the same place in the formula or name of an isotopically modified compound, the nuclide symbols are written in alphabetic order according to their atomic symbols; and when their atomic symbols are Identical, in order of increasing mass number. The atomic symbols, with their locants, if any, are separated from each other by a comma.
1.2-ISOTOPICALLY SUBSTITUTED COMPOUNDS
1.21-An ISOTOPICALLY SUBSTITUTED COMPOUND has a composition such that essentially all the molecules of the compound have the indicated nuclide(s) at each designated position. For all other positions, the absence of nuclide indication means that the nuclide composition is the natural one.
1.22-The FORMULA OF AN ISOTOPICALLY SUBSTITUTED COMPOUND is written as usual except that appropriate nuclide symbols are used. When different nuclides of the same element are present at the sane position, their symbols should be written in order of increasing mass number (see also 1.16).
1.23-The NAME OF AN ISOTOPICALLY SUBSTITUTED COMPOUND is formed by inserting in parentheses (curves) the appropriate nuclide symbol(s), preceded by any necessary locant(s) (letters and/or numerals), before the mane, or preferably, before the name for that part of the compound that is isotopically substituted. Immediately after the parentheses there is neither space nor hyphen, except that when the name, or a part of the name, Includes a preceding locant, a hyphen is inserted.
When isotopic polysubstitution is possible, the number of atoms that have been substituted is always specified as a right subscript to the atomic symbol(s) even in the case of monosubstitution.
When different nuclides must be cited at the same place in the name of an isotopically substituted compound, the nuclide symbols are ordered as prescribed by 1 NOTE: Although the formula for a specifically labeled compound does not represent the composition of the bulk material, which usually consists overwhelmingly of the isotopically unmodified compound, it does indicate the presence of the compound of chief interest, the isotopically substituted compound.
1.333-The name of a specifically labeled compound is formed by inserting in square brackets the nuclide symbol(s), preceded by any necessary locant(s) (letters and/or numerals), before the name or preferably before the name for that part of the compound that is isotopically modified. Immediately after the brackets there is neither space nor hyphen, except that when the name, or a part of the name, requires a preceding locant, a hyphen is inserted.
When it is possible to label more than one atom of the same element, the number of atoms that have been labeled is always specified as a right subscript to the atomic symbol(s) even when only one is labeled. This is necessary in order to distinguish between a specifically and a selectiv4y or nonselectively labeled compound.
When different nuclides must be cited at the same place in the name of a specifically labeled compound, the nuclide symbols are ordered as given by 1.16.
The name of a specifically labeled compound differs from that of the corresponding isotopically substituted compound (see 1.23) 1.34-SELECTIVELY L1BELED COMPOUNDS.
1.341-An isotopically labeled compound is called selectively labeled when a mixture of isotopically substituted compounds is formally added to the analogous isotopically uritodified compound in such a. way that the position(s), but not necessarily the number, of each labeling nuclide is defined. A selectively labeled compound nay be considered as a mixture of specifically labeled compounds.
A selectively labeled compound may be (a) multiply labeled when isotopic modification occurs at more than one atom, either in a set of equivalent atoms at one site, e.g., H in SiH, or at different sites in a molecule, e.g. B in [B6H6]2; (b) mixed labeled when there is more than one labeling nuclide in the compound, e.g., B and C in B8C2H10.
NOTE: When there is only one atom of an element in a compound that can be modified, only specific labeling can result (see 1.33).
1.342-A selectively labeled compound cannot be described by a unique structural formula; therefore, it is represented by inserting the nuclide symbol(s) preceded by any necessary locant(s) (letters and/or numerals) but without multiplying subscripts, enclosed in square brackets directly before the usual formula, or, if necessary, before parts of the formula that have an independent numbering. Identical locants are not repeated.
When different nuclides are present at the same place in the formula, the nuclide symbols are ordered according to 1.16. Note a. A more complete description would be [10B2,(l,2-p),(l,2-p)-2H2]dfborane(6) but the type of abbreviation given in this example is sufficient for simple molecules. The method of writing formulas as given by the above rule may also be of use if a compound is represented by its imlecular formula rather than its structural formula, e.g., [l,2-2P)B2H6 rather than [l,2-2H]H2BH2BH2.
1 . 343-The name of a selectively labeled compound is formed in the same way as the mane of a specifically labeled compound (see 1.333) except that the multiplying subscripts following the atomic symbols are generally onitted except as described in 1.344. Identical locants corresponding to the same element are not repeated.
The name of a selectively labeled compound differs from the name of the corresponding isotopically substituted compound in the use of sauare brackets surrounding the nuclide descriptor rather than parentheses (curves) and in the omission of repeated identical locants and multiplying subscripts.
Examples:
Examples (cont.): 
.$iH2H2O_SiH2_OSiH3) [13C]Fe(CO)5 where each carbonyl ligand is labeled with 13C, but not necessarily uniformly, may be designated as:
[13C]Fe(CO) 5;
[1900s]0s6(CO)18 where each osmium atom is labeled with 190Os, but not necessarily uniformly, nay be designated as: of a particular element are labeled in the same isotop ratio, the italicized descriptor "unf", to indicate a "uniform" labeling, may be added immediately preceding, without a hyphen, the nuclide symbol in the isotopic descriptor of the maine or formula. (See Note a.) Note a. The rules for nOmenclature of isotopically modified organic compounds[laJ use the symbols G and U for general and uniform labeling, respectively, rather than "" and unf recommendedin thse rules. 
